correlations with anxiety scales) validity of the MFS. Prior work has also shown that items of the MFS have utility in discriminating "fainters" from "nonfainters" (Kleinknecht, Thorndike, & Walls, 1996) . The Injections and Blood Draws subscale of the MFS has also been found to be a robust predictor of fainting symptoms in first-time and experienced female blood donors (Labus, France, & Taylor, 2000) . Although the preliminary psychometric data suggest that the MFS may have some utility, perhaps as a screening tool for primary care and specialty care medical settings where patients are most likely to receive care, no study to date has carried out an extensive psychometric evaluation of the scale.
In an era where clinicians and researchers are in need of quick measures either to use as a screen or as part of a larger assessment battery, an important limitation of the MFS is its length. Although the 50-item scale was developed to offer coverage of the broad domains of medical fears (Kleinknecht et al., 1999) , a shorter form of the MFS would be make it more effective as a potential screening tool in health care settings. By refining and reducing the number of items on the MFS, greater compliance (i.e., fewer skipped or missing items) could be achieved while simultaneously reducing participant burden. Although the use of modern statistical techniques, such as item response theory (IRT; see Embretson & Reise, 2000; Thissen & Wainer, 2001) , in the examination of the psychometric properties of MFS items could guide development of an abbreviated version of the scale, current psychometric studies have typically been based on classical test theory methods, which have important limitations. Specifically, classical test theory approaches do not directly assess how well MFS items discriminate individuals who differ in their level of medical fear (cf. Embretson, 1996; Embretson & Riese, 2000) . IRT consists of a set of generalized linear models and statistical procedures that identifies responses on an underlying latent trait. IRT models have a number of potential advantages over classical test theory in facilitating the provision of assessment measures that yield valid and reliable scores. Accordingly, it has been argued that state-of-the-art scale development should use IRT methods to determine the psychometric performance of scale items (see Beevers, Strong, Meyer, Pilkonis, & Miller, 2007; Embretson, 1996; Embretson & Riese, 2000) . In the present series of studies, IRT was employed to develop a briefer version of the MFS that (a) comprises items that discriminate individuals along the medical fear continuum, (b) is highly correlated with the original MFS, (c) has adequate internal consistency, and (d) has adequate convergent/ discriminant, concurrent and predictive validity. Responses to MFS items were first examined with IRT and Mokken scaling analysis in a large nonclinical sample to refine and shorten the MFS. Approaches from traditional test theory were then employed in subsequent studies to examine the reliability and validity of the abbreviated MFS in multiple independent samples.
Study 1: Development of the MFS-Short Version Participants
The development sample of Study 1 consisted of 931 of 971 U.S. students who completed the MFS. We excluded participants with missing MFS data given that (a) there were relatively few participants with missing data and (b) using listwise deletion avoids problems associated with trying to impute values for missing categorical (ordinal) data. Specifi cally, 40 (4.1%) participants were excluded due to having missing data, ranging from 1 missing item (2.9%) to 27 missing items (0.1%). This left 931 participants comprising the development sample of the present study. Ages ranged from 17 to 50 years (M = 19.8; SD = 3.2). There were 658 (71.1%) females and 267 (28.9%) males. Six participants did not report age. Ethnicity data were not available for a large portion of the sample (n = 672; 72.2%). However, for the subset of participants with available ethnicity data, the ethnic breakdown was as follows: Caucasian (n = 189; 20.3%), Hispanic (n = 40; 4.3%), Asian (n = 12; 1.3%), African and/or Caribbean American (n = 4; 0.4%), Native American (n = 1; 0.4%), and Other (n = 13; 1.4%).
Measures
The Medical Fear Survey (MFS; Kleinknecht et al., 1999) is a 50-item measure assessing medically related fears across five domains: Injections and Blood Draws, Sharp Objects, Blood, Mutilation, and Examinations and Symptoms. Participants are asked to rate their degree of fear or tension if they were to be exposed to each item, using a 5-point Likert-type scale, ranging from 0 = No fear or tension to 4 = Terror.
The Injection Phobia Scale-Anxiety (IPS-Anx; Öst et al., 1992) is an 18-item measure that asks individuals to rate their degree of fear and anxiety if they were to experience a variety of injection procedures. This measure uses a 5-point Likert-type scale, ranging from 0 = No anxiety to 4 = Maximum anxiety. The IPS-Anx scale scores demonstrated excellent reliability and validity (Olatunji et al., 2010) .
The Fear Survey Schedule (FSS; Geer, 1965 ) is a 40-item measure that is commonly used to assess one's general fear response. Items are scored on a 7-point Likert-type scale, ranging from 1 = None to 7 = Terror.
The Disgust Scale (DS; Haidt et al., 1994 ) is a 32-item scale measuring disgust sensitivity across seven domains of disgust elicitors: Animals, Body Products, Death, Envelope Violations (blood, injuries, etc.), Food, Hygiene, and Sex.
An eighth subscale, Sympathetic Magic, is included in the overall DS score. Each domain of the DS contains four questions: the first two items are answered true/false, with reversed scoring for disgust-absent items. The remaining two items are answered on a 3-point Likert-type scale ranging from 0 = Not disgusting at all to 1 = Extremely disgusting. The DS total score has been found to have adequate psychometric properties (Olatunji, Williams, et al., 2007) .
The Anxiety Sensitivity Index (ASI; Reiss, Peterson, Gursky, & McNally, 1986 ) is a 16-item measure on which respondents indicate the degree to which they are concerned about possible negative consequences of anxiety symptoms using a 5-point Likert-type scale (0 = Very little to 4 = Very much). The ASI has excellent psychometric properties (Reiss et al., 1986) .
The State-Trait Anxiety Inventory-Trait Version, Form Y (STAI-T; Spielberger, Gorsuch, Lushene, Vog, & Jacobs, 1983 ) is a 20-item scale that measures the stable propensity to experience anxiety and the tendency to perceive stressful situations as threatening. The STAI-T scale scores have demonstrated high reliability and validity (Spielberger et al., 1983) .
Procedure
Packets of the materials were distributed to the participants in groups and brief instructions were given on how to complete the materials.
Data Analytic Overview
Item redundancy. Mokken scaling analysis (Mokken & Lewis, 1982) available in the R statistical package (R Development Core Team, 2008) was first used to identify and eliminate redundant MFS items to aid in shortening the 50-item MFS. Mokken scaling analysis is a nonparametric procedure analogous to factor analysis and may be used to evaluate the dimensionality of an item set as well as identify items that cluster together as a result of highly similar and/ or synonymous item content. Mokken scaling analyses achieves this via evaluating how precisely individuals may be ordered (i.e., scaled) based on their raw scores on the measure. The scalability of item sets are then evaluated via scalability (H) coefficients, ranging from 0.0 to 1.0, with higher H coefficients representing items that more closely "cluster" together. Mokken scaling analysis was employed due to visual inspection of the MFS items suggesting the presence of highly synonymous items among the scales. The criteria for identifying and eliminating synonymous items required (a) an item clustering with another item at H > .50, and (b) visually verifying that the clustered items were synonymous. H > .50 was used as the cutoff as this cutoff represents that two items load "strongly" together (Mokken, 1971) .
Essential independence. Prior to applying IRT to the remaining items following Mokken analysis, confirmatory factor analysis (CFA) was conducted to examine essential independence (Stout, 1990) of the purported five factors comprising the MFS. This analysis was needed given that application of IRT requires that the data represents factors that are essentially independent of each other. A bifactor model (Holzinger & Swineford, 1937; Schmid & Leiman, 1957) was employed to examine essential independence of the MFS factors. Bifactor models have recently begun to be applied to represent the structure of psychological constructs (e.g., Reise, Morizot, & Hays, 2007) . Bifactor models are useful for the present purpose as they presume the presence of a common general factor and multiple orthogonal group factors. Support for the bifactor structure of the MFS items would justify applying IRT on each subscale separately as this would demonstrate that each group factor (i.e., each subscale) is essentially independent (orthogonal) from the other group factors.
The bifactor CFA model was tested using Mplus Version 4.21 (Muthén & Muthén, 2007) based on polychoric correlations (Holgado-Tello, Chacón-Moscoso, Barbero-García, & Vila-Abad, 2010) and the robust weighted least squares with mean and variance adjustment (WLSMV) estimator recommended for categorical (ordinal) data (Flora & Curran, 2004; Muthén, du Toit, & Spisic, 1997) . The comparative fit index (CFI), Tucker-Lewis index (TLI; Tucker & Lewis, 1973) , and the root mean square error of approximation (RMSEA) were used as the primary statistics to evaluate model fit. CFI and TLI values of .90 or greater (Bentler, 1990) and, more recently, CFI and TFI values of .95 or greater (Hu & Bentler, 1998 have been deemed cutoffs for good model fit. RMSEA values of .08 or lower (Browne & Cudeck, 1993 ) also suggest good model fit.
IRT analysis. The Multivariate Software IRT software package (mvIRT; Multivariate Software, 2010) was used to calculated location and slope parameters (α i ) using the graded response model (GRM; Samejima, 1969) . The IRT GRM (Samejima, 1969) is appropriate for use with scales that have response choices of ordered categories, such as the MFS categories of 0 = No fear or concern at all, 1 = Mild fear, 2 = Considerable fear, 3 = Intense fear, and 4 = Terror. Slope parameters are analogous to factor loadings and reflect an item's discriminating power (i.e., the ability for a given item to differentiate among individuals at different ranges of the latent trait of interest). Location (beta) parameters for a given item indicate the point on the latent trait continuum, with a mean of 0, and a standard deviation equaling 1.0, whereby the probability of responding above that location is 0.5.
Multiple criteria related to IRT item parameters were used to inform retaining and eliminating items to further reduce the MFS. Specifically, items were retained that (a) were associated with high discrimination parameters and (b) provided discrimination at different levels of the latent trait relative to other items of the scale. (c) The location parameters for each item across all scales were also examined to ensure that they were in acceptable ranges to determine whether removal of any response option categories was warranted.
The Test Information Curves (TICs) based on each scale's item parameters form the GRM in the present study. TICs indicate how much "information" the scale provides with respect to measuring the target construct for individuals who fall along the continuum of the latent trait. TICs are a function of the square of the scale items' discrimination parameters and inversely related to the individuals' standard error of measurement. Notably, TICs are derived by summing all individual Item Information Curves (IICs) calculated for each item. Given that the original MFS subscales will always, by definition, have more test information (and thus larger TICs-due to comprising more items), normalized TICs that provide an index of how much information is provided by a scale while controlling for the number of scale items were plotted. By visually comparing their respective curves, we examined whether the original or reduced MFS subscales were associated with more "information" on average across its items.
Convergent/discriminant validity. The validity of the MFS subscales was examined by evaluating patterns of correlations with measures of injection fear, fearfulness, disgust sensitivity, anxiety sensitivity, and trait anxiety. A theoretically consistent pattern of associations were predicted such that the MFS scales would yield significant and stronger correlation coefficients with injection fear, fearfulness, and disgust sensitivity relative to the correlation coefficients with anxiety sensitivity and trait anxiety. However, the Examination and Symptoms subscale of the MFS was predicted to yield a stronger correlation coefficient with anxiety sensitivity relative to the other validity criterion measures.
Results
Item redundancy. Using Mokken analyses, 11 synonymous item pairs were identified (see Table 1 ). The item of each item-pair that we judged to be somewhat more salient and/or more easily imagined by readers was retained. For example, "seeing a small test tube of animal blood" was retained and "seeing a large beaker of animal blood" was discarded. The retained items appear in bold in Table 1 .
Essential independence. CFA results indicated that a bifactor model fit the data adequately well (based on TLI and RMSEA), justifying application of IRT of the MFS subscales. Specifically, TLI = .98 and RMSEA = .079. The CFI value (.88) however was below the cutoff of good fit.
Before fitting IRT models to the various MFS subscales, however, the factor loadings of each MFS item on the purported group factors was examined and any items that did 
to a doctor for an illness (MFS #28)
.
Pair 9 (Examinations and Symptoms scale) feeling dizzy (MFS #22) .74 feeling like you will faint (MFS #8)
.74 Pair 10 (Blood scale) seeing a photo of a large blood vein (MFS #23) .73 observing blood pulse through a vein (MFS #33)
.73
Pair 11 (Injections and Blood Draws Scale) seeing someone receiving an injection in the mouth (MFS #45)
.71
receiving an anesthetic injection in the mouth (MFS #6)
not have adequate loadings on the purported group factor (i.e., loadings <.30) was eliminated. Nine items were eliminated due to inadequate loadings. Specifically, the Injections and Blood Draws items 1, 6, and 24 were eliminated due to inadequate loadings of .20, .22, and .05, respectively. The Sharp Objects MFS items 15 was eliminated due to a loading of 28. The Examinations and Symptoms item 28 was eliminated due to a loading of 27. The Blood item 33 was eliminated due to a loading of 09. Last, the Mutilation item 11, 12, and 50 were eliminated due to inadequate loadings of .24, .24, and −.01, respectively. This left 30 MFS items that had adequate and unique loadings on their purported factors for subsequent IRT analyses.
1
IRT results. For the Injections and Blood subscales, additional items were not removed based on IRT parameters, given the goal of retaining an adequate number of items per subscale and the previous procedures (i.e., Mokken scaling, CFA) left these scales with four and five items, respectively.
The item slopes and location parameters for each item across all five subscales appear in Table 2 . With respect to the Sharp Objects scale, three items were eliminated based on the various IRT parameters. First, MFS items 3 was eliminated because this item was associated with a much lower slope parameter (.38) compared with the other items of the scale. MFS items 44 and 42 were eliminated because their difficulty (beta) parameters indicated that they did not discriminate at different levels of the latent trait relative to other items (such as items 26 and 2). With respect to the Examinations scale, MFS items 39 was eliminated due its slope parameter (.74) being substantially lower than the slope parameter of the other scale items. Last, MFS items 30 from the Mutilation scale was eliminated due to its difficulty (beta) parameters indicating that this item did not discriminate at different levels of the latent trait relative to other items (such as Item 38). All discarded items due to IRT parameters appear in bold in Table 2 . This process left 25 final items comprising the short version of the MFS.
Examination of the location parameters also revealed that the last response category ("Terror") should be eliminated to increase the reliability in responses. Specifically, the location parameters for the last location (i.e., Location 4; "Terror") across all items were high. Using items 34 of the Injections scale as an example (see Table 2 ), the location parameter of the last location was 8.43. This would imply that a person would have to be 8.43 standard deviations above the mean on the latent trait to have at least a 50% chance of scoring above that response location (i.e., selecting the "Terror" category). These results therefore suggest that the last response option ("Terror") should be eliminated due to being associated with too high location parameters. The "Terror" response option was in fact endorsed very infrequently. Across the 30 MFS items mentioned above, the "Terror" response option was endorsed an average of 2.3% of the time, ranging from 0.1% to 14.3%. More specifically, the last category for 22 of the 30 items was endorsed from 0.4% to 1.9% of the time. These results suggested that the last category ("Terror") should be dropped and merged with the "Intense Fear" category. In the 25-item shortened version of the MFS developed in the present study, only the following four response options are included: 0 = No fear or concern at all, 1 = Mild fear, 2 = Considerable Test information curves. The normalized TICs for the original and reduced MFS subscales appear in Figure 1 . As expected, these curves visually depict that the shortened MFS subscales (derived via the present IRT procedures) provide more test information (per test item) relative to the original MFS subscales along nearly all points of the latent traits targeted by the various subscales.
Convergent/discriminant validity. As predicted, a theoretically consistent pattern of associations emerged such that MFS scales yielded significant and stronger correlation coefficients with injection fear, fearfulness, and disgust sensitivity relative to correlation coefficients with anxiety sensitivity and trait anxiety (see Table 4 ). Furthermore, the Examination and Symptoms subscale of the MFS yielded a stronger correlation coefficient with anxiety sensitivity relative to the other validity criterion measures. The subscales of the abbreviated MFS were also comparable with those of the original MFS in its association with the criterion measures. Note. Cronbach alpha internal consistency reliability estimates based on the original MFS subscales appear in parentheses; Cronbach alpha internal consistency reliability estimates based on the MFS subscale items following Mokken analyses appear in square brackets. The average interitem correlations of the items comprising the shortened subscales appear in curly brackets.
Figure 1. Normalized test information curves for the original and shortened MFS (Medical Fear Survey) subscales
Note. The (lower) black curves labeled "1" are the original MFS scales and the (higher) blue curves labeled "2" are the reduced MFS scales.
Discussion
Mokken scaling and IRT analyses reduced the 50-item MFS scale to 25 items. Furthermore, examination of the location parameters resulted in the elimination of the last response category ("Terror") on the Likert-type scaling of the MFS because of a generally low rate of endorsement. The findings from Study 1 also revealed that the five subscales of the MFS remained relatively intact in the shortened version. Specifically, correlations between the short and full-item MFS subscales were high (rs ≥ .94) and the internal consistency of the five subscales of the short version of the MFS were acceptable and comparable with that of the original MFS. Last, a theoretically consistent pattern of associations was observed between the shortened MFS subscales and injection fear, fearfulness, disgust sensitivity, anxiety sensitivity, and trait anxiety. This consistent pattern of associations was also comparable between the MFS-short version and the original MFS. The findings of Study 1 suggest that the abbreviated MFS scale scores appears to be reliable and valid in a manner that is comparable with the longer original version. However, it is not clear from these findings if the five-factor structure of the original MFS is truly applicable to the abbreviated version. Accordingly, Study 2 employs CFA to examine the factor structure of the shorter MFS in an independent U.S. and Dutch sample.
Study 2: Cross-Cultural CFA of the MFS-Short Version Participants
Study 2 included 541 participants consisting of 283 U.S. and 258 Dutch students. As with the development sample, we included only participants with no missing data. Of the total 562 students who completed the MFS, 3 we excluded only 21 (3.7%) participants because of missing data. In the U.S. sample, 34.6% were males (n = 98) and 65.4% were females (n = 185). In the Dutch sample, 41 (15.9%) were males and 217 (84.1%) were females.
Measures
The MFS (Kleinknecht et al., 1999) was used as described in Study 1. Table 3 shows that the subscales of the short version of the MFS have acceptable internal consistency estimates that are comparable with that of the original MFS (Nunnally & Bernstein, 1994) .
The Disgust Emotion Scale (DES; ) is a 30-item scale measuring disgust across five domains: Animals, Injections and Blood Draws, Mutilation and Death, Rotting Foods, and Smells. Participants are asked to rate their degree of disgust or repugnance if they were to be exposed to each item, using a 5-point Likert-type scale, ranging from 0 = No disgust or repugnance at all to 4 = Extreme disgust or repugnance. The DES domains of disgust have demonstrated high reliability and validity (Olatunji, Sawchuk, de Jong, & Lohr, 2007) .
Procedure
Data Analytic Overview
Confirmatory factor analysis. Although a bifactor model was previously fit to the data in Study 1, that analysis was primarily conducted to test a model whereby the other MFS subscales would have relatively little effect on each IRT model conducted on a given subscale (given the orthogonality constraints imposed by the bifactor model). As indicated above, this test was needed to justify proceeding with IRT to ensure that the IRT models did not yield biased item parameter estimates for each subscale. However, for the analyses in Study 2, a bifactor model was not examined; instead, we fit a standard correlated traits model of the MFS, whereby each item was specified to load on one of the five purported factors, and each factor was specified to be correlated with every other factor. The same fit indices from Study 1 (i.e., CFI, TLI, and RMSEA) were used to evaluate model fit.
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In each of the U.S. and Dutch validation samples, the χ 2 difference test was also used to compare the fit of the fivefactor model compared with a one-factor model (collapsing all MFS factors into a single "fears" factor). Notably, with limited information estimators that are used with categorical/ ordinal data (e.g., the WLSMV estimator), the nested χ 2 difference test must be handled in a special way given that (a) degrees of freedom are estimated under such conditions and (b) the differences between χ 2 values are not distributed as chi-square. The "difftest" command must be employed within Mplus to obtain the appropriate χ 2 difference test statistic in these situations. This "difftest" procedure as well as the method employed by Mplus to estimate degrees of freedom are described in the Mplus Technical Appendices (at www.statmodel.com) and in the Mplus User's Guide (Muthén & Muthén, 2007) . Last, a multisample CFA solution was examined across the U.S. and Dutch samples to evaluate measurement invariance (i.e., equal factor structure, equal factor loadings, equal indicator intercepts) across these two populations.
Convergent/discriminant validity. The validity of the MFS subscales was examined by evaluating patterns of correlations with the five subscales of the DES: Animals, Injections and Blood Draws, Mutilation and Death, Rotting Foods, and Smells. A theoretically consistent pattern of associations were predicted such that the MFS scales would yield significant and stronger correlation coefficients with the Injections and Blood Draws and Mutilation and Death subscales of the DES relative to the correlation coefficients with the Animals, Rotting Foods, and Smells subscales of the DES. Furthermore, more robust associations were predicted to emerge between the Mutilation and Injections and Blood Draws MFS subscale and the Injections and Blood Draws and Mutilation and Death subscales of the DES in both the U.S. and Dutch samples.
Results
Confirmatory factor analysis. The fit indices of the CFA conducted on the 25 items for the five-factor structure of the MFS-short form appear in Table 5 . Results revealed that the five-factor model fit the data well among the U.S. and Dutch validation sample. Specifically, CFI and TLI values were all above the cutoff values for good fit. However, the RMSEA value for the U.S. sample was just at .08 and was .09 for the Dutch sample. All factor loadings were significant (p < .01) with the following factor loading ranges per scale: Injections (.81-.92), Sharp Objects (.81-.90), Examinations (.59-.89), Blood (.84-.94), and Mutilation (.76-.85). In both the U.S. and Dutch samples, the five-factor model also evidenced significantly better fit over the one-factor model (U.S. sample: χ 2 diff (7) = 311.24, p < .001; Dutch sample: χ 2 diff (6) = 150.08, p < .001). Multisample CFA solutions. CFA multisample solutions across U.S. and Dutch samples were not obtained while continuing to treat the data as categorical because the WLSMV estimator requires that both groups have the same categories endorsed and some categories for a few MFS items were not endorsed at all in the Dutch sample. To proceed with measurement invariance tests across U.S. and Dutch samples, the data were treated as interval herein, and we conducted multisample solutions across the U.S. and Dutch samples using the Robust Maximum Likelihood (MLM) estimator. Results indicated that an equal factor structure was supported across the U.S. and Dutch samples (e.g., RMSEA = .057; CFI = .92; TLI = .90). Given support for an invariant factor structure across samples, the additional parameter constraint of equal factor loadings was tested. Results demonstrated that factor loadings were invariant across samples as well, as evidenced by model fit not being significantly degraded following this constraint, Note. CFI = comparative fit index; TLI = Tucker-Lewis index; RMSEA = Root mean square error of approximation. (Brown, 2006; McDonald, 1999) -that is, finding noninvariant indicator intercepts across groups would support the presence of differential item functioning, meaning that individuals from both groups who fall on the same location of the underlying latent trait endorse items in systematically different ways. However, imposing this constraint of equal item intercepts across samples did not significantly degrade model fit, χ 2 diff (20) = 24.06, p = .240, supporting the invariance of indicator intercepts across samples (thus revealing the absence of differential item functioning associated with any item). These χ 2 difference tests were based on the SatorraBentler scaled difference in χ 2 test (Satorra & Bentler, 2001) , which was needed to be applied given that the MLM estimator yields a corrected χ 2 value that is not distributed as chi-square. Together, these results of invariant parameters across samples support the generalizability of the factor structure of the MFS-short version and indicate that the items comprising the MFS-short version have the same meaning across both U.S. and Dutch samples and evidence the same relationship with the targeted latent factor across these populations.
Convergent/discriminant validity. Consistent with predictions, a theoretically consistent pattern of associations was observed, such that the MFS scales yielded significant and stronger correlation coefficients with the Injections and Blood Draws and Mutilation and Death subscales of the DES relative to the correlation coefficients with the other DES subscales (see Table 6 ). As predicted, the U.S. and Dutch MFS Mutilation subscale correlated significantly and positively with the DES Mutilation subscale, and these correlations were larger than correlations between the MFS Mutilation subscale and the other DES subscales. Also as predicted, the U.S. and Dutch MFS Injections and Blood Draws subscale correlated significantly and positively with the DES Injections subscale, and these correlations were significantly larger than the correlations between the MFS Injections and Blood Draws subscale and the other DES subscales. Consistent with Study 1, the five subscales of the abbreviated MFS were also comparable with those of the original MFS in its association with the criterion measures.
Discussion
The findings from Study 2 revealed that the five-factor model of the MFS-short version demonstrated an acceptable and relatively equivalent fit to the data in both the U.S. and Dutch samples. The five-factor model also evidenced a significantly better fit over the one-factor model in both samples. Study 2 also provided additional support for the convergent and discriminant validity of the abbreviated MFS with more robust associations with disgust reactions toward injections/blood draws and mutilation/death and relatively weaker associations with disgust reactions toward other stimulus categories. Given that the five subscales of the abbreviated MFS were comparable with those of the original MFS in its association with the subscales of the DES, the findings of Study 2 suggest that the abbreviated MFS is comparable with the original. To build on this evidence of comparability, Study 3 employs analysis of variances (ANOVAs) and receiver operating characteristic (ROC) analysis to examine the concurrent validity of the MFS shortened scales relative to the original MFS scales with respect to accurately classifying individuals high and low in blood/injection phobia.
Study 3: Classification Validity of the MFS-Short Version Participants
Participants were selected from undergraduate psychology classes based on their scores on the IPS-Anx (Öst et al., 1992) and participated in exchange for research credit. Based on their questionnaire score, participants were classified into two mutually exclusive groups. The high blood/ injection phobic group (n = 40; 73% female) consisted of participants meeting the following criteria: scoring equal to or higher than the injection phobia patient mean on the IPSAnx; endorsement of dizziness in the presence of bloodinjection stimuli and/or avoidance of medical procedures. The low blood/injection phobics (n = 40; 73% female) consisted of participants meeting the following criteria: scoring equal to or less than 2 standard deviations below the injection phobia patient mean on the IPS-Anx and reporting neither dizziness in presence of blood-injection stimuli nor avoidance of medical procedures.
Measures
The IPS-Anx (Öst et al., 1992) was used as described in Study 1.
Procedure
The measures were completed by participants individually in the laboratory and brief instructions were given on how to complete the materials.
Data Analytic Overview
Concurrent validity. Area under the curve (AUC) values associated with ROC analyses, which indicate the degree to which a scale can accurately classify pertinent group status, were calculated. Larger AUC values are indicative of better group classification ability. Values may also be interpreted according to the following: 50-.70 = poor; .70-.80 = fair; .80-.90 = good; .90-1.00 = excellent (cf. Ferdinand, 2008) . The comparative classification performance of the shortened MFS scales versus the original MFS scales with respect to accurately classifying blood/injection-phobic group status was evaluated via z-tests for differences between correlated AUC values (DeLong, DeLong, & Clarke-Pearson, 1988) using MedCalc for Windows, Version 11.4
Results and Discussion
ANOVA and ROC analyses. All group ANOVAs were significant across all short and original MFS scales with respect to discriminating between individuals with high and low blood/injection fears (see Table 7 ). All ROC AUC values also fell in the "excellent" range for scales related to blood and injection phobia (i.e., the MFS Blood subscale and the Injections and Blood Draws subscale). The AUC values for the shortened and original versions of these scales also did not significantly differ. These results demonstrated that the shortened MFS scales were associated with just as strong classification properties as the original MFS scale, both falling in the "excellent" classification accuracy category (see Figure 2) . Also as predicted, the other MFS scales that are somewhat related to blood/injection fears (i.e., the MFS Sharp Objects, Mutilation and Examinations and Symptoms subscales) were also associated with significant ANOVAs and AUC values falling in the "good" range. The AUC values between the short and original MFS scales also not differ across all MFS scales. These results support the classification properties of the short MFS scales relative to the original MFS scales, and in particular, that the MFS Blood and Injections and Blood Draws shortened subscales were associated with "excellent" classification properties that were just as strong as the original MFS scales. The findings of Study 3 converge with those of the previous studies in showing that the psychometric properties of the abbreviated MFS is comparable with the original. However, the distinctiveness of the abbreviated MFS remains unclear. Accordingly, Study 4 employs structural equation modeling (SEM) to examine the differential association between injection fear, spider fear, and medical fear as defined by the subscales of the abbreviated MFS.
Study 4: Structural Validity of the MFS-Short Version Participants
Participants consisted of 113 of 115 students. Two (1.7%) of these 115 students were excluded due to having one missing item across the 25 MFS items of the short version. Twenty-five (22.1%) were males and 88 (79.9%) were females, and the ages of these students ranged from 18 to 39 years (M = 19.8, SD = 3.4).
Measures
The MFS (Kleinknecht et al., 1999) was used as described in Study 1. Table 3 shows that the subscales of the short version of the MFS have acceptable internal consistency estimates that are comparable with that of the original MFS (Nunnally & Bernstein, 1994) . The IPS-Anx (Öst et al., 1992) was used as described in Study 1.
The Spider Phobia Questionnaire (SPQ; Klorman, Hastings, Weerts, Melamed, & Lang, 1974 ) is a 31-item true/false measure of fear and avoidance of spiders. Scoring is reversed for nine fear-absent items. The SPQ has been found to have excellent psychometric properties (Olatunji et al., 2009) .
The Picture Rating Scale (PRS; Tolin, Lohr, Sawchuk, & Lee, 1997) was used to assess participants' responses to the pictorial stimuli across subjective, motoric, physiological, and cognitive indicators of fear and disgust. The picture rating scale is an 8-item, 11-point Likert-type scale ranging from 0 = Not at all true to 10 = Very true. Each response domain was preceded by the question, "This picture makes me feel . . .": (1) afraid, (2) disgusted, (3) like running away, (4) like pushing the picture away from me, (5) like my heart is pounding, (6) sick to my stomach, (7) like I am in danger, and (8) like I might be contaminated or infected. Two composite scores were generated based on the PRS. First, the composite fear score was calculated by summing the items referring to the subjective ("This picture makes me feel afraid"), physiological ("This picture makes my heart pound"), motoric ("This picture makes me want to run away"), and cognitive ("This picture makes me feel like I am in danger") dimensions of fear. Second, the composite disgust score was determined by summing the items referring to the subjective/emotional ("This picture makes me feel disgusted"), physiological ("This picture makes me feel sick to my stomach"), motoric ("This picture makes me want to push the picture away from me"), and cognitive ("This picture makes me feel like I will be contaminated or infected") components of disgust.
Pictorial stimuli. A total of 100 images were selected for the computer presentation stimuli, comprising five categories, each containing 20 images: (a) BII-relevant stimuli (surgical operations of thoracic and abdominal regions), (b) spiders, (c) rotting foods, (d) body products (e.g., feces, vomit), and (e) flowers. The pictures served as target and distracter stimuli for a recognition memory experiment, the results of which are presented elsewhere (Sawchuk, Meunier, Lohr, & Westendorf, 2002) . The pictures were roughly matched for size, brightness, and figure-ground proportions.
Apparatus. An Apple Macintosh Quadra 700 computer using PsyScope software presented the pictorial stimuli on a 17" Vivitron 1776 color monitor. , SD = 6.04), disgust ratings of spider images (M = 7.59, SD = 9.65; spider disgust), and fear ratings of spider images (M = 10.66, SD = 11.18; spider fear) served as the indicators for spider fears in the model. It was hypothesized that the path between medical fears and BII would be highly positive and significant (evidencing convergent validity) due to medical fears and BII being highly similar constructs. It was also hypothesized that the path between medical fears and spider fears would be low and nonsignificant (evidencing discriminant validity), given that spider fears and medical fears are theoretically different constructs. Spider fears was the discriminant validity criterion for these tests, given that spider fears is a fear-related construct (therefore a reasonable test), but is not a medicalrelated fear (therefore allowing for a reasonable discriminant validity test).
In addition to evaluating the aforementioned path coefficients to examine the correspondence of medical fears with BII and spider fears, the overall fit of the model was examined with the same fit indices as in Study 2 (i.e., CFI, TLI, and RMSEA). While evaluating model fit, we examined modification indices, which identify parameters, if allowed to be freely estimated, that would result in a significant reduction of chi-square (i.e., significant improvement in model fit, Δχ 2 ≥ 6.64, p < .01, for each parameter). Because modification indices are based solely on statistical improvements to model fit with no consideration of theoretical meaningfulness/ interpretability, the only parameters that we freed and estimated based on modification indices were those that were both substantively meaningful and theoretically plausible. Finally, recent Monte Carlo simulations have shown the indexes of fit in SEM are stable with ratios of participants to indicators as low as 5:1, with both normal and nonnormal distributions (Nevitt & Hancock, 2004 ). In the current data set, the ratio of participants to indicators is 10:1.
Results and Discussion
The results of the SEM analyses, including the correspondence (i.e., path coefficients) of medical fears (based on the five short version MFS subscales) with BII and spider fears, appear in Figure 3 . As predicted, the path between medical fears and BII was highly positive and significant (.89), supporting convergent validity of the MFS-short version scale scores. Also as predicted, the path between medical fears and spider fears was nonsignificant (.06), supporting the discriminant validity of the MFS-short version scale scores. Based on the modification indices with a theoretical basis, we allowed the following correlations between indicator residuals to be freely estimated to improve model fit: (a) disgust ratings of BII images (BII disgust) and fear ratings of BII images (BII fear), (b) Injections and Blood Draws and Blood, (c) Injections and Blood Draws and Mutilation, and (d) Injections and Blood Draws and Sharp Objects. Overall fit of the model (as appearing in Figure 3 ) was adequate (e.g., CFA = .93, TLI = .90), although not perfect (e.g., RMSEA = .010). 4 The findings of Study 4 suggest that the abbreviated MFS is distinct with regards to its association with specific fears. The abbreviated MFS converges well with symptom indicators of injection fear (a related construct), but not spider fear.
General Discussion
Preliminary psychometric research suggests that the MFS may yield reliable and valid scale scores of medical fears, a condition that could potentially have dire health consequences when excessive avoidance is observed. However, the MFS consists of 50 items, which is rather lengthy making it impractical as a screening tool in many direct service settings. To provide an abbreviated MFS that is also psychometrically sound, Mokken scaling and IRT analysis were applied to the MFS items in a large sample. Initial examination of the MFS items revealed 11 synonymous item pairs and subsequent application of IRT resulted in 25 MFS items (Kleinknecht et al., 1999 ) that demonstrated good discrimination along the medical fear continuum. Although participants are asked to rate their degree of fear or tension if they were to be exposed to each item of the MFS, using a 5-point Likert-type scale, ranging from 0 = No fear or tension to 4 = Terror, examination of the location parameters indicated the reliability of responses could be increased by removing the last response category ("Terror"). In fact the "Terror" response option was endorsed 2.3% of the time on average. This finding suggests that although "Intense Fear" may adequately capture extreme negative responses to medically related stimuli, it is highly unlikely that extreme responses during exposure to such stimuli will involve the experience of "Terror." Altering the distribution of the response options has the added benefit of capturing more diverse answers to the items by virtue of having an upper bound option that is more in-line with expectations (i.e., intense fear, which may be frequent, compared with terror, which is rare). Scaling in this manner has itself been shown to affect the nature of self-report responses (Schwarz, 1999) .
The original MFS was developed to asses medically related fears across five domains: Injections and Blood Draws, Sharp Objects, Blood, Mutilation, and Examinations and Symptoms (Kleinknecht et al., 1999) . CFA in the present investigation indicated that this five-factor structure with the abbreviated MFS fit the data well in U.S. and Dutch samples. The five-factor structure of the abbreviated MFS was also found to be generally equivalent across the U.S. and Dutch samples. Although the internal consistency was slightly lower in the Dutch sample, these reliability estimates were acceptable for the five subscales of the abbreviated MFS in both samples. These findings suggest that the abbreviated MFS and its five subscales may be applicable across cultures. However, examination of the factor structure and psychometric properties of the abbreviated MFS in other countries will be needed before more definitive claims can be made with regards to cross-cultural utility of the abbreviated MFS.
The internal consistency of the five subscales of the abbreviated MFS was comparable with those of the full MFS. This suggests that correlations between the different items of the subscales of the abbreviated MFS are comparable with those obtained with the original MFS. This is particularly notable given that there was some indication that the high internal consistency of the original MFS may be partially attributable to overlap in item content. In addition to comparable internal consistency, the subscales of the abbreviated MFS were found to be highly correlated with the original MFS subscales. Consistent with the recommendations of Smith, McCarthy, and Anderson (2000) on the development of short forms, classification rates remain high with subscales of the abbreviated MFS compared with those of the original form. Specifically, ROC analyses indicated that the subscales of the abbreviated MFS discriminated well between those high and low in blood/ injection phobia. Examination of the convergent validity of the abbreviated MFS revealed robust correlations with a measure of injection fear. The use of SEM was also employed to examine the discriminant and convergent validity of the abbreviated MFS. This analysis revealed that a latent injection fear factor was significantly correlated with a latent medical fear factor that comprised five subscales of the MFS. However, a latent spider fear factor was not associated with the latent medical fear factor. The results of these models were essentially identical when using the subscales of the full MFS, suggesting that there is little to no decrement in the abbreviated MFS's ability to tap into the overarching medical fear construct compared with the original.
Examination of discriminant and convergent validity also revealed that the subscales of the abbreviated MFS were generally more strongly associated with a measure of disgust sensitivity than with measures of anxiety. This pattern of correlations was also comparable with regards to the subscales of the abbreviated MFS and the full form. The heightened association with disgust sensitivity is consistent with prior research showing that fears of medically related stimuli are often best predicted by the general propensity towards experiencing disgust (Tolin et al., 1997) . As predicted, subsequent examination of specific disgust domains revealed more robust associations between the abbreviated MFS subscales and animal-reminder disgust (disgust associated with blood, bodily punctures, and wounds) than core disgust (disgust associated with rotting foods and small animals). This domain specificity pattern of associations is in line with prior research, showing that animal-reminder disgust may be a unique risk factor for the development of phobic responses toward medically related stimuli (de Jong & Merckelbach, 1998; Olatunji et al., 2006) . Unlike the other subscales of the abbreviated MFS, however, the Examinations and Symptoms subscale did appear to be more strongly associated with anxiety sensitivity than disgust sensitivity (Kleinknecht et al., 1999) . Given that anxiety sensitivity is marked by a tendency to misinterpret normative physiological sensations as catastrophic events (Reiss et al., 1986 ), this cognitive vulnerability may be more likely to confer risk for the development of fears of physical exams and physical symptoms.
The results of the present investigation provide supportive evidence for an abbreviated version of the MFS that demonstrates initial psychometric strengths and potential clinical utility. By reducing the MFS to 25 items, the abbreviated version offers a "time-savings benefit" that could allow for additional brief assessments of related constructs in the research and medical setting. The abbreviated MFS shows excellent promise given that despite its relative brevity, psychometric properties remain on par with the original version. The abbreviated MFS certainly appears more suitable than the original version for use in clinical and research settings where time does not permit administration of lengthy symptom interviews. Despite these encouraging results, however, additional evaluation of the psychometric properties of the abbreviated MFS is warranted. For example, the present examination of the psychometric properties of the abbreviated MFS is limited by the exclusive use of undergraduate samples. Examination of the psychometric properties of the MFS in a community sample will be needed to substantiate the generalizability of the present findings. Examination of the utility of the abbreviated MFS as a screening tool in primary care settings would also be an informative extension of these findings. Use of the abbreviated MFS as a screening tool may identify individuals who may be prone to avoiding much needed medical care or individuals who may be prone to fainting during exposure to medically related stimuli. Such an extension of the present findings may provide data supporting the use of the abbreviated MFS in various medical settings.
